Many congenital cardiac malformations result in a heart with only one effective ventricle. In most of these there is a second ventricle present, but it is too small to sustain cardiac output making construction of a biventricular circulation impossible. These hearts may be classified according to the atrioventricular connection. There are two possibilities: the atria are each connected to a separate ventricle, or the atria are connected to only one ventricle.
When each of the atria is connected separately to one of two ventricles, either ventricle may be too small. The right ventricular cavity is small in almost all cases of pulmonary atresia with intact ventricular septum, and in some hearts in which the tricuspid valve straddles a ventricular septal defect. A small left ventricular cavity is the hallmark of the hypoplastic left heart syndrome.
When the atria are connected to only one ventricle (irrespective of the possible presence of another rudimentary ventricle) there is a 'univentricular atrioventricular connection'.1 2 If both atria are connected to one ventricle, it is termed 'double inlet' ventricle. There are usually two atrioventricular valves under these circumstances but sometimes a common atrioventricular orifice drains both atria. Alternatively, one atrioventricular connection may be absent (fig 1) . In There is a rapid increase in the probability of early death if the mean pressure exceeds 15 mm Hg. 9 The original Fontan operation was described for the treatment of classical tricuspid atresia and incorporated a valved conduit between the right atrium and pulmonary artery.6 Since then numerous modifications of the procedure have been undertaken and the concept extended to the wider range of cardiac malformations described above. Direct right atrial to pulmonary artery connections became fashionable when it was shown that a valve between right atrium and pulmonary artery was unnecessary. 7 The most recent development has been to connect the systemic veins rather than the right atrium to the pulmonary artery, creating total cavopulmonary rather than atriopulmonary connection. 10 This requires a channel within the right atrium directing inferior vena caval and hepatic venous blood to the pulmonary artery, while a direct anastomosis is made between the superior vena cava and the pulmonary artery (fig 4) . There are a number of potential advantages. Flow disturbance to systemic venous return in the large capacity right atrium is avoided. The right atrium is not distended and hypertensive, which is inevitably the case with atriopulmonary connection, thereby possibly reducing the risk of late supraventricular arrhythmias.
The coronary sinus continues to drain into the low pressure atrium and thence into the ventricle, together with pulmonary venous blood. Maintenance of this low pressure outlet for coronary sinus blood flow may have important beneficial effects on long term ventricular function.11 Total cavopulmonary connection is of particular advantage in mitral atresia, or when a common atrioventricular valve forms the double inlet univentricular connection, or in defects with bilateral superior venae cavae.
Management considerations
Current management should be directed at giving the infant whose heart has one ventricle the best chance of a successful Fontan procedure. Palliative surgery in the neonatal period or early infancy is no longer required merely for survival or symptoms, but should be considered as preparation for an anticipated Fontan Fontan circulations are also inevitably at increased risk when intercurrent respiratory infections cause increases in pulmonary vascular resistance that would be unimportant to a normal heart.
Definitive surgery is now available, however, to many children with complex congenital heart disease who were previously considered inoperable. Despite these reservations, the results in the first decade after the introduction of this unique surgical approach have been encouraging. Concurrent rapid advances have occurred in the fields of heart and heart/lung transplantation. These offer an alternative form of definitive surgery for children who are unsuitable for, or who have had a poor result from, a Fontan type of operation.
